Characterization of liver-enriched proteins binding to a developmentally demethylated site flanking the avian apoVLDLII gene.
Although the avian apoVLDLII gene is normally expressed exclusively in the liver of the laying hen, the gene can be activated by estrogen in birds of either sex beginning between days 7-9 of embryogenesis. Developmentally programmed demethylation of sites in the 5'- and 3'-flanking regions of the gene have been shown to occur during this period of embryogenesis, suggesting that they may reflect changes in protein-DNA interactions that are involved in the acquisition of competence to activate the apoVLDLII gene. We have detected specific protein interactions at one location approximately 2.6 kb upstream from the apoVLDLII gene, that includes an Msp I site whose methylation status changes between days 7 and 9 of embryogenesis. The sequence of this region bears significant similarity to binding sites of members of the bZIP family of liver-enriched or -specific factors such as C/EBP, DBP, and LAP, that are characteristically produced relatively late during liver development. In the studies described here, we demonstrate that proteins binding to the upstream apoVLDLII site do not correspond to previously identified liver-enriched or -specific factors. They also display a pattern of activity during development and in human and avian hepatoma cell lines indicating that their expression is increased in proliferating cells. Southwestern blotting and UV cross-linking studies indicate that two proteins of approximately 60 kD are capable of binding to the site and we describe the purification of these factors from crude nuclear protein extracts obtained from rooster liver.